Introduction
Health care is increasingly influenced by the use of modern information technologies (IT) [1] . IT systems are introduced to, among other things, increase the quality and efficiency of patient care, and to support health care professionals in their daily tasks. Modern health care is characterized by the distribution of tasks between professional groups (physicians, nurses, etc.), clinical areas (radiology, surgery, etc.), and health care organizations (primary care, hospitals, nursing homes, etc.), producing a high demand for the documentation and communication of patient-related data. This is aggravated by rising economic pressure, decreasing lengths of stay [2] , and legal regulations all requiring additional documentation under great time pressure. Overall, health care professionals seem to be confronted with an increasing need for high-quality, timely, patientoriented documentation.
An increase in administrative tasks has been shown to be associated with increasing time pressure and low physician job satisfaction [3] , whereas adequate time for physician-patient interaction seems to be associated with higher physician satisfaction [4] . Furthermore, in Austria, this rising need for documentation is criticized by clinicians and regarded as a danger for the quality of patient care. The Austrian Medical Association states that clinicians spend too much time at the computer, and that the administrative and documentation tasks ("paper chaos") are taking too much time away from patient care [5] . A recent survey of 2000 Austrian hospital physicians showed decreasing job satisfaction compared to earlier years, with 82% of the physicians stating that they feel stressed partly or heavily due to administration and documentation tasks [6] -this representing the category with the highest stress level, higher than, for example, stress from a high personal workload or from night shifts. In this survey, 53% of the physicians stated that, in recent years, work has become more unpleasant, with increasing documentation and administration efforts being the frequently mentioned reasons (52%) for this feeling [6] .
Objectives of this Paper
The objectives of this paper were, therefore, to objectively measure the time physicians spend on clinical and administrative documentation tasks, and to compare it with the time needed for other activities.
Methods
The traditional methods for time measurement comprise either the subjective estimation by the actors themselves in a survey, or the objective measurement by a trained observer. The second method is typically preferred, as the first one only provides an imprecise, and potentially biased, measure of activity [11] . For objective time measurements, the two most widely-used approaches are time-motion studies, as introduced by F. W. Tayler (in the 1880s) [12] , and work sampling, as introduced by L. H. C. Tippett (in the 1930s) [13] .
In time-motion studies, trained observers measure the duration of activities by documenting their beginning and end, using a predefined classification of activities. This method has been applied, for example, to measure the impact of an EPR system on the time use of oncologists [14] , or to analyze the time needed after the introduction of computer-based physician order entry [15] .
In a work-sampling analysis, a trained observer documents which activity is just being executed at predefined (for example, every five minutes) or randomly selected moments in time, also by using a predefined classification of activities. By counting the number of observed activities in each category, the overall distribution and thus the duration of each task can be estimated. The larger the number of observations, the more precise this estimation can be. Work sampling was used, for example, to study the work distribution of physicians in a general medical service unit [16] .
The most important advantage of work sampling is that the data for several clinicians can be obtained by only one observer, which makes it rather efficient compared to continuous time-motion studies where, typically, one observer shadows one clinician [17] . In addition, work sampling minimizes the risk that clinicians' behavior will be affected by being observed permanently [7] . The disadvantage is that work sampling just provides an estimate of the real-time distribution [18] . In addition, work sampling is only feasible when the clinicians remain in a defined area, where they can easily be located by the observer. Both time-motion studies as well as work sampling have been conducted in clinical areas for many years [19] . In the 23 studies reviewed by Poissant et al., 58% used time motion, 33% work sampling, and 8% a selfreport survey approach [9] .
For our present study, we selected work sampling, as it allows for only one observer documenting the activities of several clinicians. We followed the steps of work sampling as described by Sittig [20] : First, the identification of working categories; then, the conduction of a pilot study for a sample size calculation; finally, the conduction and analysis of the main study.
Our analysis was conducted at a 200-bed hospital in Tyrol between November 2006 and January 2007. The study was conducted in two wards of the inpatient area of the department of internal medicine. Both wards admit around 520 patients each year. The mean patient length of stay in this department is around 18 days, with mostly postsurgical patients treated. All of the eight physicians (one doctor-in-training, four resident physicians, three senior physicians) working in the observed wards during the study period agreed to participate and were included in the study.
This hospital is equipped with a clinical information system (Cerner Millenium, [21] ) that supports several clinical activities, such as order entry and result reporting for lab and x-ray, report writing, and patientrelated scheduling. A paper-based record is still maintained for the documentation of clinical admissions, vital signs, prescriptions, ongoing status documentation, and nursing care planning.
We developed the initial classification of activities that are needed for the work-sampling analysis, based on an earlier work of Blum et al. who investigated the documentation efforts in German hospitals [22] . Castelein later adapted Blum's classification for an Austrian hospitals' setting [23] . We used his classification as the basis for our study. We also reviewed the international literature to check the completeness of our classification system. Researchers, therefore, have attempted to quantify the actual time needed for documentation, especially compared to the time available for direct patient care. For example, in an outpatient oncology clinic, Fontaine et al. found that U.S. physicians spend 29% of their time entering and retrieving information from paper-based medical records, and 43% on direct patient care [7] . In another U.S. study, Gottschalk et al. found that family physicians spend 55% of their time with faceto-face patient care, while other activities primarily involved reviewing medical records, writing notes, and writing prescriptions [8] . For Austria, the Austrian Medical Association estimates that physicians in hospitals spend no more than 63% of their time for direct patient care, without providing the source of these data [5] .
The electronic patient record (EPR) and other more specialized computer-based documentation systems promise to support documentation and to reduce documentation efforts. Several evaluation studies have investigated the relationship between introduction of an EPR system and time efficiency. In a recent review, Poissant et al. [9] analyzed seven studies evaluating the effects of an EPR on the time efficiency of phy sicians. Four of those studies reported an increase in the documentation time (by 11-41%), whereas three studies reported a reduction (by 13-46%). Poissant et al. [9] found comparable varying results when analyzing studies on the time efficiency of nurses. Reasons for the observed differences among the reviewed studies may comprise differences in the amount of documented information, in hardware equipment (for example mobile tools), clinical workflow, and usability and quality of the IT systems in the evaluated settings [7, 9] . An increase in workload for physicians can lead to low user satisfaction and even user boycott [10] .
Overall, a rising demand for clinical and administrative documentation may lead to a decrease in the direct time available for patient care and reduced job satisfaction for physicians. This problem is currently being actively discussed in Austria. However, there seems to be no objective data on the overall time for documentation compared to the overall time for patient care.
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The resulting list of activities was refined by a pilot study in the hospital, which was conducted in November 2006. This pilot study comprised both direct observations of clinical workflow as well as interviews with the physicians. The interviews that were conducted with two physicians were used to discuss face validity of our instrument, and to check the definitions of each category. The direct observations within the pilot study lasted eight hours using a one-minute work sampling interval. The observations were used to train the observer, to test the prepared documentation form and to assess the completeness and clarity of each category. Overall, only slight modifications mostly in wording of individual categories were done as a result of the pilot study. The pilot study was conducted by that observer who also conducted the final study. No further formal reliability testing of the instrument was conducted.
The findings from the pilot observations were used to calculate the needed number of observations, using the formula provided by Sittig (n = p (1 -p)/σ 2 , with n = total number of observations, p = expected percentage of time required by the most important category of study (estimated from pilot), and σ standard deviation of percentage) [20] . Based on this formula, we calculated n = 2244 for our study. Estimating a planned duration of observation of 5 days à 8 hours, this n would be reached by 449 observations per day resp. 28 observations per hour. This means one observation every two minutes.
The final classification system comprised 37 categories, 21 describing documentation activities, with 11 related to clinical documentation and 10 to administrative documentation. ǠAppendix 1 shows the classification system.
The main work-sampling study was conducted in December 2006 and January 2007, and comprised 40 hours of observations during the day shifts, with each day of the week covered equally. Based on the results from the pilot study, the chosen sampling period was two minutes. The observer (HS) used a programmable watch that beeped every two minutes. Typically, three to four physicians were observed in parallel by the observer. A typical observation session lasted eight hours. If necessary, the observer looked into the patients' rooms in case one of the physicians was there at the moment of observation, to 
Results
ǠTable 1 and ǠFigure 1 show the overall results of the work-sampling study. 27.5% of all activities were related to direct patient care, 36.2% to communication activities, 26.6% to documentation activities, and 9.7% to other activities. The clinical documentation activities accounted for 22.4%. Documentation activities typically defined as "administrative" (i.e. coding for billing purposes, documentation for quality management) accounted for 4.2% overall, that is 15.7% of all documentation time.
We also documented which tools were used for the documentation activities (categories III and IV). Here, we found that for 49.3 ± 19.7% of the documentation tasks, paper-based tools (for example paper-based patient record, paper-based forms for order entry or duty rostering) were used. Computer-based tools (for example electronic patient record, office, and statistic tools) were used for 49.3 ± 19.7% of the documentation tasks.
We also analyzed the activity distribution for each individual physician to calculate the individual daily and weekly documentation effort. The lowest daily documentation effort of an individual physician at a given day was 8.5% (for a resident), the highest 55.5% (for a senior physician). When analyzing activity distribution over one week, the lowest weekly documentation effort of an individual physician was 21.6% of the overall working time, and the highest was 36.2%. In 12 of 30 observed individual physician-days, the daily documentation load for a physician was near 30% or above.
Discussion

Meaning and Generalizability of the Results
Our most interesting finding was the substantial proportion of 27% of the working time dedicated to documentation, comprising both clinical and administrative tasks. We conducted our work-sampling analysis during the main working hours, i.e. 8 a.m. to 4.30 p.m. Physicians later stated that they often work overtime (i.e. after 4.30 p.m.), to finalize documentation tasks. If we estimate that this overtime was around 40 minutes per physician per day during the study period (as estimated from the administrative working time documentation of the department), the overall daily documentation workload would increase from 26.6% to 32.4%.
Before the study, the hospital management had stated that the documentation should not exceed 30% of the working time. While the mean (without overtime) is just below this threshold, each of the eight observed physicians spend at least one day (from five) with more than 30% of their time needed for documentation activities.
In a survey-based self-assessment study of 1010 German physicians conducted by Blum et al., they found a documentation effort of 40.6% [22] . The Austrian Medical Association has stated that physicians in hospitals spend up to 63% of their time on documentation [5] . Those subjective estimations may be biased [24] -a rising dissatisfaction of physicians in Germany and Austria with what they call "bureaucracy" may have led to those rather high subjective estimates. Our objective measurements confirm that the documentation efforts in the inpatient area are quite high with 27%. However, only one-sixth of this time is clearly devoted to administrative documentation.
Studies that analyzed the distribution of physicians' activities in a clinical setting comparable to our study are rare. For example, none of the studies reviewed by Poissant et al. [9] were comparable to our study. Most studies focus either on other professional groups (for example nurses), on outpatient areas, on specialized inpatient clinical settings (such as intensive care or emergency care units), or only on certain activities (such as order entry). For example, the study of Gottschalk et al. [8] analyzing activities of general physicians found that they spent around 20% of their time documenting -this lower number may reflect, however, the lower documentation requirements in outpatient care. Oddone et al. [24] analyzed the work distribution of 36 phy sicians at a university medical center and found 43.6% for "patient evaluation" (comprising direct patient care and discussing patient care), 18.9% for educational ac tivities, and 13.9% for administration (for example charting, dictating, label/forms). Here it is unclear as to whether the activities noted for patient evaluation (such as physical exam, patient history, and ward rounds) may have also included related documentation activities. Educational activities were not relevant in our study, as the hospital is not an academic hospital. Hollingsworth et al. [25] used a time-motion study to analyze the time distribution in an emergency unit. They found that the observed ten faculty physicians spent 32% of their time on direct patient care, 22% on communication, and around 18.5% on charting and other paperwork. Mamlin et al. [19] conducted a combined time-and-motion and work-sampling study in a general medicine clinic and found that physicians spent 37.8% of their time charting, this reflecting the purely paperbased documentation at the time of the study.
A recent study by Westbrook et al. [26] is better comparable to our study; they used a time-motion approach to quantify work activities of doctors in a 400-bed teaching hospital where also a mix of computer-based and paper-based tools was used. They found that 33% of the time was spent on professional communication, 32% on (direct and indirect) patient care, and 12% for documentation (excluding medication documentation).
A high documentation effort is often not well accepted, and physicians argue that documentation takes away time from direct patient care, and thus endangering the quality of care. Especially documentation tasks that are seen as not directly related to patient care
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(such as documentation for quality management or for legal reasons) are often not well accepted. In our study, we found 4.2% of the working time (i.e. 15.7% of all the documentation time) is spent exclusively on "administrative" documenta tion tasks, arguably reflecting a moderate effort. In addition, both clinical and administrative documentation is vital to provide good-quality, affordable and coordinated care to patients [8] , especially in a health care setting that is characterized by a large number of different professional groups and institutions and by rising economic pressure. Therefore, the question should not just be how to reduce the documentation efforts, but rather how to plan and organize it to best support patient care [27] .
Computer-based documentation systems may be helpful in streamlining documentation tasks, integrating data, and avoiding unnecessary double data entry. In our hospital, already around half of the documentation tasks are supported by computer-based tools, and this percentage is expected to increase in the coming years. For example, the documentation of the initial examination and of the medical history is still performed on paperbased forms. By using bedside terminals or mobile tools, such as laptops or PDAs, documentation may be facilitated and might increase the data quality [28, 29] . In addition, the use of mobile tools could also help to reduce the time needed for the paper-based documentation of medication and other clinical notes as well as for general order entry, which are at the moment performed in the paper-based records. Using a CPOE system (computerized physician order entry) may even help to increase patient safety by offering checks and alerts [30, 31] . Altogether, we estimate that another approx. 25% of the documentation time could be supported by computer-based point-of-care tools.
In addition, workflow reorganization may help to reduce any unnecessary documentation tasks. For example, the writing of discharge letters is -at the moment -a rather complicated process, with a physician dictating both a preliminary and later a final letter, and the final letter is written by secretaries with a long paper-based correction process involving the author as well as the senior and head physician. Overall, discharge letter production (both preliminary and final ones) sums to 8% of the daily working time of a physician (this is comparable to the 5% found by Westbrook et al. [26] ), which means approx. 30% of the overall documentation time. Better computer-based support (including speech recognition and computer-supported correction workflow) may help to reduce documentation efforts, and reduce the turnaround time of discharge letters.
In Austria, physicians' organizations are calling for the introduction of so-called documentation assistants [5] , who would take over certain documentation tasks in order to reduce the workload of the physicians. However, if we look at the documentation activities, only a few of them (such as coding of diagnosis and services, completion of transportation orders, documentation for quality management, preparation of documentation forms) seem to be appropriate for delegation to documentation assistants. Other major documentation activities such as discharge letter writing, ongoing clinical documentation, documentation of initial examinations, and docu mentation of medication, could not be delegated to nonmedical professionals. In our opinion, it is, therefore, questionable as to whether documentation assistants can help to reduce documentation tasks of physicians. Earlier studies showed that a medical assistant can help support physicians in certain areas of general information logistics, such as looking for records or test results [32] . However, these were results from mostly settings using paper-based records and may not be reproducible in settings with already high levels of computer support.
Strengths and Weaknesses of the Study
Using work sampling it was possible for us to observe four physicians at the same time because physicians mostly stayed in the defined area of a ward. The observer only had to take a short look at what a physician was doing at a certain moment, thereby minimizing the danger of a Hawthorne effect and avoiding any disturbance of the clinical workflow.
We developed a classification system with 37 activity categories, 21 of which were related to documentation activities, as this was the major focus of our study. Our classification was based on the work of Blum [22] who used 29 categories. Other authors have used much fewer detailed categories for documentation. For example, Bürkle et al. [33] used 23 categories to document nursing activities, only one of which was clearly related to documentation activities. Westbrook et al. [26] used 22 categories, two of them devoted to documentation.
We decided to execute the work-sampling observations at fixed intervals. Sittig [20] recommends fixed intervals for observation of random work activities such as the hospitalrelated activities in our study. For fixed observations, Nickman [11] recommends a minimum of eight observations per hour. With 30 observations per hour, we were well over this limit. The 2-minute interval observations placed a high workload on the observer, but guaranteed that the ac tivities of a short duration were captured, which increased the precision of our measurements. Instead of using a paper-based work-sampling form, in order to reduce the time needed for data analysis as well as to eliminate transcription errors, the use of a PDA for activity documentation might have been helpful, as, for example, proposed by [34] and used in studies by [11, 26] .
Our results may be subject to certain errors. For example, a misinterpretation of the work category definitions is one possible source of error. We attempted to limit the impact of this threat by having just one welltrained observer, by defining each category, and by conducting a pilot study to validate the working categories. Overall, each of our physicians was observed over approximately four full days. We cannot be certain that the observed days were representative, even when we attempted to guarantee representative days by distributing the observation days equally over the whole week and over two months. On all the observation days, the bed occupancy was high, which seems to be representative for the overall situation of the observed department.
The present study was conducted in a department of internal medicine, character ized by a mean length of stay of approx. 18 days, and with mostly post-surgical patients treated. This duration of stay is much higher than the overall mean duration of stay in Austrian hospitals, which was 5.7 days in 2006 [2] . Our results may, therefore, not be generalizable to other inpatient settings in Austria.
Conclusion
We found that a substantial proportion of 26.6% of working time was dedicated to documentation in a department of internal medicine, 22.4% of which was for clinical documentation, and 4.2% for administrative documentation. The time for direct patient care was 27.5% and, therefore, was only slightly higher than the time spent for documentation. The further introduction of computer-based tools and the reorganization of the working processes (such as discharge letter writing) may help to reduce the documentation efforts that physicians often state are excessively high. Further research is needed to see whether similar results can be found in other inpatient settings with a shorter mean duration of stay. In addition, evaluation studies may help to show how documentation efforts will develop after the introduction of computer-based tools and/or the employment of documentation assistants. 
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